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Appendix A 
 

PubMed Search Strategy 
("Head and Neck Neoplasms"[Mesh]  
OR  
(("Neoplasms"[Mesh] OR neoplasms [TIAB] OR tumor [TIAB] OR tumors [TIAB] OR 
tumour [TIAB] OR tumours [TIAB] OR cancer [TIAB] OR cancers [TIAB] OR 
adenocarcinoma [TIAB] OR carcinoma [TIAB])  
AND  
(larynx [TIAB] OR laryngeal [TIAB] OR supraglottic [TIAB] OR glottic [TIAB] OR 
subglottic [TIAB] OR pharynx [TIAB] OR pharyngeal [TIAB] OR hypopharynx [TIAB] 
OR hypopharyngeal [TIAB] OR hypo-pharynx [TIAB] OR hypo-pharyngeal [TIAB] OR 
oropharynx [TIAB] OR oropharyngeal [TIAB] OR oro-pharynx [TIAB] OR oro-
pharyngeal [TIAB] OR nasopharynx [TIAB] OR nasopharyngeal [TIAB] OR naso-
pharynx [TIAB] OR naso-pharyngeal [TIAB] OR lip [TIAB] OR lips [TIAB] OR oral 
[TIAB] OR paranasal [TIAB] OR para-nasal [TIAB] OR nasal [TIAB] OR sinus [TIAB] 
OR salivary [TIAB] OR parotid [TIAB]))  
OR 
"Neoplasms, Unknown Primary"[Mesh] OR "occult primary" [TIAB] OR "unknown 
primary" [TIAB]) 
AND 
(("Radiotherapy, Conformal"[Mesh] OR "Radiotherapy, Intensity-Modulated"[Mesh] OR 
"Protons"[Mesh] OR IMRT [TIAB] OR 3dcrt [TIAB] OR "3D-CRT" [TIAB] OR "3-D 
CRT" [TIAB] OR "3D CRT" [TIAB] OR (intensity [TIAB] AND modulated [TIAB]) OR 
conformal [TIAB] OR proton [TIAB] OR protons [TIAB]) OR (("Radiotherapy"[Mesh] 
OR "radiotherapy" [Subheading]) AND (3dcrt [TIAB] OR "3D-CRT" [TIAB] OR "3-D 
CRT" [TIAB] OR "3D CRT" [TIAB] OR (intensity [TIAB] AND modulated [TIAB]) OR 
conformal [TIAB] OR proton [TIAB] OR protons [TIAB]))) 
AND 
Publication date from 2008/09/28 to 2013/04/04; Humans; English 
("Head and Neck Neoplasms"[Mesh]  
OR  
(("Neoplasms"[Mesh] OR neoplasms [TIAB] OR tumor [TIAB] OR tumors [TIAB] OR 
tumour [TIAB] OR tumours [TIAB] OR cancer [TIAB] OR cancers [TIAB] OR 
adenocarcinoma [TIAB] OR carcinoma [TIAB])  
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AND  
(larynx [TIAB] OR laryngeal [TIAB] OR supraglottic [TIAB] OR glottic [TIAB] OR 
subglottic [TIAB] OR pharynx [TIAB] OR pharyngeal [TIAB] OR hypopharynx [TIAB] 
OR hypopharyngeal [TIAB] OR hypo-pharynx [TIAB] OR hypo-pharyngeal [TIAB] OR 
oropharynx [TIAB] OR oropharyngeal [TIAB] OR oro-pharynx [TIAB] OR oro-
pharyngeal [TIAB] OR nasopharynx [TIAB] OR nasopharyngeal [TIAB] OR naso-
pharynx [TIAB] OR naso-pharyngeal [TIAB] OR lip [TIAB] OR lips [TIAB] OR oral 
[TIAB] OR paranasal [TIAB] OR para-nasal [TIAB] OR nasal [TIAB] OR sinus [TIAB] 
OR salivary [TIAB] OR parotid [TIAB]))  
OR 
"Neoplasms, Unknown Primary"[Mesh] OR "occult primary" [TIAB] OR "unknown 
primary" [TIAB]) 
AND 
"Brachytherapy"[Mesh] OR brachytherapy OR ((interstitial OR intracavitary OR implant 
OR surface) AND radiotherapy) 
AND 
Publication date from 1990/01/01 to 2013/04/04; Humans; English 
("Head and Neck Neoplasms"[Mesh]  
OR  
(("Neoplasms"[Mesh] OR neoplasms [TIAB] OR tumor [TIAB] OR tumors [TIAB] OR 
tumour [TIAB] OR tumours [TIAB] OR cancer [TIAB] OR cancers [TIAB] OR 
adenocarcinoma [TIAB] OR carcinoma [TIAB])  
AND 
(larynx [TIAB] OR laryngeal [TIAB] OR supraglottic [TIAB] OR glottic [TIAB] OR 
subglottic [TIAB] OR pharynx [TIAB] OR pharyngeal [TIAB] OR hypopharynx [TIAB] 
OR hypopharyngeal [TIAB] OR hypo-pharynx [TIAB] OR hypo-pharyngeal [TIAB] OR 
oropharynx [TIAB] OR oropharyngeal [TIAB] OR oro-pharynx [TIAB] OR oro-
pharyngeal [TIAB] OR nasopharynx [TIAB] OR nasopharyngeal [TIAB] OR naso-
pharynx [TIAB] OR naso-pharyngeal [TIAB] OR lip [TIAB] OR lips [TIAB] OR oral 
[TIAB] OR paranasal [TIAB] OR para-nasal [TIAB] OR nasal [TIAB] OR sinus [TIAB] 
OR salivary [TIAB] OR parotid [TIAB]))  
OR 
"Neoplasms, Unknown Primary"[Mesh] OR "occult primary" [TIAB] OR "unknown 
primary" [TIAB]) 
AND 
((("Radiosurgery"[Mesh]) OR "Stereotaxic Techniques"[Mesh] OR (stereotactic AND 
(radiosurgery OR radiotherapy)) OR SBRT OR tomotherapy OR tomotherapies)) 
AND 
Publication date from 1990/01/01 to 2013/04/04; Humans; English 
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EMBASE Search Strategy 
(neoplasms:ti,ab OR tumor:ti,ab OR tumors:ti,ab OR tumour:ti,ab OR tumours:ti,ab OR 
cancer:ti,ab OR cancers:ti,ab OR adenocarcinoma:ti,ab OR carcinoma*:ti,ab)  
AND  
(larynx:ab,ti OR laryngeal:ab,ti OR supraglottic:ab,ti OR glottic:ab,ti OR subglottic:ab,ti 
OR pharynx:ab,ti OR pharyngeal:ab,ti OR hypopharynx:ab,ti OR hypopharyngeal:ab,ti 
OR 'hypo pharynx':ab,ti OR 'hypo pharyngeal':ab,ti OR oropharynx:ab,ti OR 
oropharyngeal:ab,ti OR 'oro pharynx':ab,ti OR 'oro pharyngeal':ab,ti OR 
nasopharynx:ab,ti OR nasopharyngeal:ab,ti OR 'naso pharynx':ab,ti OR 'naso 
pharyngeal':ab,ti OR lip:ab,ti OR lips:ab,ti OR oral:ab,ti OR paranasal:ab,ti OR 'para 
nasal':ab,ti OR nasal:ab,ti OR sinus:ab,ti OR 'naso sinus':ab,ti OR salivary:ab,ti OR 
parotid:ab,ti OR 'occult primary':ab,ti OR 'unknown primary':ab,ti) OR ('head and neck' 
AND (neoplasms:ab,ti OR tumor:ab,ti OR tumors:ab,ti OR tumour:ab,ti OR tumours:ab,ti 
OR cancer:ab,ti OR cancers:ab,ti OR adenocarcinoma:ab,ti OR carcinoma:ab,ti) 
AND  
('radiotherapy'/exp AND (3dcrt:ab,ti OR '3d-crt':ab,ti OR '3-d crt':ab,ti OR '3d crt':ab,ti 
OR (intensity:ab,ti AND modulated:ab,ti) OR conformal:ab,ti OR proton:ab,ti OR 
protons:ab,ti) OR imrt:ab,ti OR 3dcrt:ab,ti OR '3d-crt':ab,ti OR '3-d crt':ab,ti OR '3d 
crt':ab,ti OR (intensity:ab,ti AND modulated:ab,ti) OR conformal:ab,ti OR proton:ab,ti 
OR protons:ab,ti) 
AND 
[humans]/lim AND [english]/lim AND [embase]/lim AND [2008-2013]/py 
(neoplasms:ti,ab OR tumor:ti,ab OR tumors:ti,ab OR tumour:ti,ab OR tumours:ti,ab OR 
cancer:ti,ab OR cancers:ti,ab OR adenocarcinoma:ti,ab OR carcinoma*:ti,ab)  
AND  
(larynx:ab,ti OR laryngeal:ab,ti OR supraglottic:ab,ti OR glottic:ab,ti OR subglottic:ab,ti 
OR pharynx:ab,ti OR pharyngeal:ab,ti OR hypopharynx:ab,ti OR hypopharyngeal:ab,ti 
OR 'hypo pharynx':ab,ti OR 'hypo pharyngeal':ab,ti OR oropharynx:ab,ti OR 
oropharyngeal:ab,ti OR 'oro pharynx':ab,ti OR 'oro pharyngeal':ab,ti OR 
nasopharynx:ab,ti OR nasopharyngeal:ab,ti OR 'naso pharynx':ab,ti OR 'naso 
pharyngeal':ab,ti OR lip:ab,ti OR lips:ab,ti OR oral:ab,ti OR paranasal:ab,ti OR 'para 
nasal':ab,ti OR nasal:ab,ti OR sinus:ab,ti OR 'naso sinus':ab,ti OR salivary:ab,ti OR 
parotid:ab,ti OR 'occult primary':ab,ti OR 'unknown primary':ab,ti) OR ('head and neck' 
AND (neoplasms:ab,ti OR tumor:ab,ti OR tumors:ab,ti OR tumour:ab,ti OR tumours:ab,ti 
OR cancer:ab,ti OR cancers:ab,ti OR adenocarcinoma:ab,ti OR carcinoma:ab,ti) 
AND 
'brachytherapy'/exp OR ((interstitial OR intracavitary OR 'implant'/exp OR 'surface'/exp) 
AND 'radiotherapy'/exp) 
AND 
[humans]/lim AND [english]/lim AND [embase]/lim AND [1990-2013]/py 
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(neoplasms:ti,ab OR tumor:ti,ab OR tumors:ti,ab OR tumour:ti,ab OR tumours:ti,ab OR 
cancer:ti,ab OR cancers:ti,ab OR adenocarcinoma:ti,ab OR carcinoma*:ti,ab)  
 
AND  
(larynx:ab,ti OR laryngeal:ab,ti OR supraglottic:ab,ti OR glottic:ab,ti OR subglottic:ab,ti 
OR pharynx:ab,ti OR pharyngeal:ab,ti OR hypopharynx:ab,ti OR hypopharyngeal:ab,ti 
OR 'hypo pharynx':ab,ti OR 'hypo pharyngeal':ab,ti OR oropharynx:ab,ti OR 
oropharyngeal:ab,ti OR 'oro pharynx':ab,ti OR 'oro pharyngeal':ab,ti OR 
nasopharynx:ab,ti OR nasopharyngeal:ab,ti OR 'naso pharynx':ab,ti OR 'naso 
pharyngeal':ab,ti OR lip:ab,ti OR lips:ab,ti OR oral:ab,ti OR paranasal:ab,ti OR 'para 
nasal':ab,ti OR nasal:ab,ti OR sinus:ab,ti OR 'naso sinus':ab,ti OR salivary:ab,ti OR 
parotid:ab,ti OR 'occult primary':ab,ti OR 'unknown primary':ab,ti) OR ('head and neck' 
AND (neoplasms:ab,ti OR tumor:ab,ti OR tumors:ab,ti OR tumour:ab,ti OR tumours:ab,ti 
OR cancer:ab,ti OR cancers:ab,ti OR adenocarcinoma:ab,ti OR carcinoma:ab,ti) 
AND 
'stereotaxic techniques'/exp OR (stereotactic AND ('radiosurgery'/exp OR 
'radiotherapy'/exp)) OR 'sbrt'/exp OR 'tomotherapy'/exp 
AND 
[humans]/lim AND [english]/lim AND [embase]/lim AND [1990-2013]/py 
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Appendix B 
USPSTF Study Quality Ratings 
 

• The quality of studies was assessed on the basis of the following criteria: 
o Initial assembly of comparable groups: adequate randomization, including 

concealment and whether potential confounders (e.g., other concomitant 
care) were distributed equally among groups.  

o Maintenance of comparable groups (includes attrition, crossovers, 
adherence, and contamination).  

o Important differential loss to followup or overall high loss to followup.  
o Measurements: equal, reliable, and valid (includes masking of outcome 

assessment).  
o Clear definition of interventions.  
o All important outcomes considered.  
o Analysis: adjustment for potential confounders and intention-to-treat 

analysis. 
• The rating of intervention studies were rated according to one of three quality 

categories:  
  
Good. Meets all criteria; comparable groups were assembled initially and maintained 
throughout the study (followup at least 80 percent); reliable and valid measurement 
instruments were used and applied equally to the groups; interventions were spelled out 
clearly; all important outcomes were considered; and appropriate attention is given to 
confounders in analysis. In addition, intention-to-treat analysis is used for RCTs.  
 
Fair. Studies were graded “fair” if any or all of the following problems occur, without 
the fatal flaws noted in the “poor” category below: In general, comparable groups were 
assembled initially, but some questions remain about whether some (although not major) 
differences occurred with followup; measurement instruments were acceptable (although 
not the best) and were generally applied equally; some but not all important outcomes 
were considered; and some but not all potential confounders were accounted for. 
Intention-to-treat analysis has been done for RCTs. 
 
Poor. Studies were graded “poor” if any of the following fatal flaws exists: Groups 
assembled initially were not close to being comparable or maintained throughout the 
study; unreliable or invalid measurement instruments were used or not applied at all 
equally among groups; and key confounders were given little or no attention; lack of 
masked outcome assessment; and for RCTs, intention-to-treat analysis is lacking. 
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Table B-1. USPSTF study limitations ratings 
Study 
(year) 

Initial 
assembly of 
comparable 

groups? 

Maintenance 
of comparable 

groups? 

Important 
differential 

loss to 
followup? 

Measurements 
equal, reliable, 

and valid? 

Interventions 
clear and well-

defined? 

All important 
outcomes 

considered? 

Appropriate 
analysis and 

adjustment for 
confounders? 

Overall 
rating 

Gupta  
(2012)21 

Yes 
 
RCT 
 
Groups well 
matched for 
tumor site and 
TNM status 
 
Allocation 
concealment 
not reported 

Yes No 
 
28 of 29 
(97%) in 
3DRT and 32 
of 33 (97%) 
IMRT group 
evaluated 

No 
 
Study was not 
double-blinded 
nor was outcome 
assessment 

Yes Yes Yes 
 
Did not use ITT 
but this was 
unnecessary 
given good 
followup numbers 

Fair 
 
 

Al-
Mamgani  
(2013)17 
 
 
 

No 
 
Retrospective 
study 
 
Different 
groups not 
described 

Unclear 
 
Groups were 
not described 

Unclear 
 
Groups were 
not 
described 

Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes Yes Poor 

Lambrecht  
(2013)22 
  
 

No 
 
Not an RCT 
 
Significant 
differences 
reported in 
tumor locations 
and N stage  

No 
 
For xerostomia, 
18% loss of 
patients 3DRT 
group, 21% 
loss to followup 
in IMRT group 
 
For overall 
survival, 
numbers of 
patients per 
group not 

Yes 
 
For 
xerostomia, 
18% loss of 
patients 
3DRT group, 
21% loss to 
followup in 
IMRT group 
 
For overall 
survival, 
numbers of 

Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes No Poor 
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reported patients per 
group not 
reported 

Al-
Mamgani  
(2012)15 

No 
 
Retrospective 
study 
 
Individual 
groups not 
reported by RT 
type 

Unclear No Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes No 
 
Although they 
performed 
logistic 
regression to 
evaluate effect of 
clinical 
parameters on 
local failure and 
late toxicity, they 
did not use this to 
assess effects 
according to RT 
modality 

Poor 

Chen  
(2012)18 
 

Yes 
 
Groups appear 
similar with no 
statistical 
differences but 
this is a 
retrospective 
study 

Unclear 
 
Numbers of 
patients at 
followup were 
not reported by 
intervention or 
outcome 

Unclear Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes Yes Poor 

Al-
Mamgani  
(2012)16 

No 
 
Retrospective 
study 
 
Individual 
groups not 
reported by RT 
type 

Unclear No Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes No 
 
Although they 
performed 
logistic 
regression to 
evaluate effect of 
clinical 
parameters on 
local failure and 
late toxicity, they 
did not use this to 
assess effects 
according to RT 

Poor 
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modality 
Dirix  
[2010)19 

No 
 
Retrospective 
study with 
historical 
control cohort 

Unclear 
 
Historical 
comparators 
preclude 
analysis 

Unclear Unclear 
 
No masking of 
outcome 
assessment 
reported 

No 
 
IMRT well 
described, 
3DRT details 
not provided 
beyond noting 
use of the same  
fractionation 
schedule 

Yes No Poor 

Guan  
[2013)20 

No 
 
Retrospective 
study 
 
Individual 
groups not 
reported by RT 
type 

Unclear 
 
Numbers of 
patients at 
followup were 
not reported by 
intervention or 
outcome 

Unclear Unclear 
 
No masking of 
outcome 
assessment 
reported 

Yes Yes Yes Poor 

Ozyigit  
[2011)23 

Yes 
 
Groups appear 
similar with no 
statistical 
differences, 
but this is a 
retrospective 
study 

Yes No Yes 
 
No masking of 
outcome 
assessment 
reported 
 

Yes Yes No 
 
Survival 
outcomes include 
six patients in the 
3DRT arm who 
also received 
brachytherapy 

Poor 

IMRT = intensity-modulated radiotherapy; ITT= intention-to-treat; PBRT = proton-beam RT; RCT = randomized clinical trial; RT = radiotherapy; 3DRT = three-dimensional 
conformal radiotherapy.
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Table B-2. Comparative study design and patient characteristics 
Study (year) Study design 

(USPSTF 
rating) 

RT modalities 
(n) 

Treatment 
setting 

Tumor setting Age Sex AJCC stage T 
classification 

N 
classification 

Gupta  
(2012)21 

RCT 
(fair) 

3DRT (28) 
IMRT (32) 

CCRT Hypopharynx 
3DRT: 29% 
IMRT: 28% 
Larynx 
3DRT: 18% 
IMRT: 19% 
Oropharynx 
3DRT: 53% 
IMRT: 53% 

3DRT 
Median 55 
years 
(range 33-65 
years) 
IMRT 
Median 51 
years 
(range 31-65 
years) 

3DRT 
89% Male 
11% Female 
IMRT 
91% Male 
9% Female 

3DRT 
18% I-II 
50% III 
32% IV 
IMRT 
22% I-II 
50% III 
28% IV 

3DRT 
43% T1-T2 
57% T3 
IMRT 
44% T1-T2 
56% T3 

3DRT 
68% N0-N1 
32% N2a-b 
IMRT 
66% N0-N1 
34% N2a-b 

Al-Mamgani  
(2013)17 
 
 
 

Comparative 
Retrospective 
(poor) 

3DRT (65)  
IMRT (139) 

CCRT Oropharynx 
100% 

Median 54 
yearsa 
(range 40-84 
years) 

69% Malea 
31% Female 
 

34% IIIa 
59% IVA 
7% IVB 

62% T3a 
33% T4a 
5% T4b 

34% N0a 
14% N1 
4% N2a 
31% N2b 
12% N2c 
5% N3 

Lambrecht  
(2013)22 
  
 

Comparative 
Retrospective 
(poor) 

3DRT (135) 
IMRT (110) 

CCRT Hypopharynx  
3DRT: 16% 
IMRT: 3% 
Larynx  
3DRT: 21% 
IMRT: 25% 
Nasopharynx 
3DRT: 2% 
IMRT: 4% 
Oral cavity  
3DRT: 4% 
IMRT: 4% 
Oropharynx 
3DRT: 56% 
IMRT: 40% 

3DRT 
Mean 57 years 
Median 56 
years 
(SD 9 years) 
IMRT 
Mean 61 years 
Median 60 
years 
(SD 9 years) 

3DRT 
86% Male 
14% Female 
IMRT 
85% Male 
15% Female 

3DRT 
24% III 
76% IV 
IMRT 
18% III 
82% IV 

3DRT 
7% T1 
21% T2 
33% T3 
39% T4 
IMRT 
5% T1 
17% T2 
36% T3 
42% T4 

3DRT 
14% N0 
24% N1 
4% N2a 
30% N2b 
26% N2c 
2% N3 
IMRT 
14% N0 
10% N1 
3% N2a 
30% N2b 
38% N2c 
5% N3 

Al-Mamgani  
(2012) 
15 

Comparative 
Retrospective 
(poor) 

3DRT (62)  
IMRT (114) 

RT ± CCT 
  

Hypopharynx 
100% 

Median 60 
yearsa  
(range 36-87 
years) 

79% Malea 
21% Female 
 

Not reported 10% T1a 

31% T2 
32% T3 
20% T4a 
7% T4b 

24 % N0a 
17% N1 
4% N2a 
30% N2b 
15% N2c 
10% N3 

Chen (2012)18 
 

Comparative 
Retrospective 
(poor) 

3DRT (71)  
IMRT (84) 

RT ± CCT 
  

Hypopharynx  
3DRT: 12% 
IMRT: 13%  
Larynx 

Median 56 
years 
(range 21-93 
years) 

59% Malea 
41% Female 
 

Not reported 3DRT 
10% T0 
17% T1 
20% T2 

Not reported 
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3DRT: 12% 
IMRT: 13%  
Nasopharynx 
3DRT: 7% 
IMRT: 10% 
Oropharynx 
3DRT: 41% 
IMRT: 38% 
Unknown 
primary 
3DRT: 10% 
IMRT: 12% 

 
3DRT 
51% < 56 
years 
49% > 56 
years 
IMRT 
45% < 56 
years 
55% > 56 
years 

25% T3 
28% T4 
IMRT 
12% T0 
18% T1 
19% T2 
23% T3 
29% T4 

Al-Mamgani  
(2012)16 

Comparative 
Retrospective 
(poor) 

3DRT (25)  
IMRT (57) 

CCRT ± 
surgery 

Paranasal 
sinus 
100% 

Median 62 
yearsa  
(range 28-86 
years) 

67% Malea 
33% Female 
 

Not reported 9% T2a 

27% T3 
37% T4a 
27% T4b 

87 % N0a 

13% N+ 

Dirix (2010)19 Comparative 
Prospective 
IMRT 
Retrospective 
3DRT 
(poor) 

3DRT (41) 
IMRT (40) 

Postoperative 
RT 

Nasal cavity 
3DRT: 5% 
IMRT: 15% 
Paranasal 
sinus 
3DRT: 95% 
IMRT: 85% 

3DRT 
Median 61 
years 
(range 37-85 
years) 
IMRT 
Median 63 
years 
(range 37-84 
years) 

3DRT 
82.9% Male 
17.1% Female 
IMRT 
85.0% Male 
15.0% Female 

Not reported 3DRT 
24.4% T2 
56.1% T3 
12.2% T4a 
7.3% T4b 
IMRT 
22.5% T2 
47.5% T3 
17.5% T4a 
12.5% T4b 

3DRT 
100.0% N0 
IMRT 
Not reported 

Guan (2013)20 Comparative 
Retrospective 
(poor) 

3DRT (16) 
IMRT (43) 

RT ± CCT ± 
surgery 

Nasal cavity 
68% 
Paranasal 
sinus 
32% 

Median 56 
yearsa  
(range 19-83 
years) 
 
63.7% ≤ 60 
years 
37.3% > 60 
years 

69.5% Malea 
30.5% Female 

5.1% Ia 
6.8% II 
16.9% III 
45.8% IVa 
28.8% IVb 

6.8% T1a 

10.2% T2 
18.6% T3 
40.7% T4a 
23.7% T4b 

69.4% N0a 

15.3% N1 
11.9% N2 
3.4% N3 

Ozyigit  
(2011)23 

Comparative 
Retrospective 
(poor) 

3DRT (27)  
SBRT (24) 

rRT ± CCT  Nasopharynx 
100% 

Median 46 
years 
(range 13-70 
years) 
 
3DRTb 

52% < 46 
years 
48% ≥ 46 
years 
SBRT 

3DRTb 

78% Male 
22% Female 
SBRT 
63% Male 
37% Female 

3DRTb 

7% I (11% rI) 
30% II (11% 
rII) 
30% III (37% 
rIII) 
33% IV (41% 
rIV) 
SBRT 
8% I (21% rI) 
17% II (8% rII) 

3DRTb 

30% TI (15% 
rT2) 
18% T2 (7% 
rT2) 
26% T3 (37% 
rT3) 
26% T4 (41% 
rT4) 
SBRT 
29% TI (21% 

Not reported 
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42% < 46 
years 
58% ≥ 46 
years 

46% III (25% 
rIII) 
29% IV (46% 
rIV) 

rT1) 
17% T2 (8% 
rT2) 
29% T3 (25% 
rT3) 
25% T4 (46% 
rT4) 

AJCC = American Joint Commission on Cancer; CCT = concurrent chemotherapy; CCRT = concurrent chemoradiotherapy; IMRT = intensity-modulated radiotherapy; RCT = 
randomized clinical trial; RT = radiotherapy; SBRT = stereotactic body radiotherapy; 3DRT = three-dimensional conformal radiotherapy; USPSTF = United States Preventive 
Services Task Force. 
a No breakdown of the characteristic between treatment arms was provided. 
b Six (22.2%) of patients in the 3DRT treatment arm also received high-dose rate brachytherapy. As reported, these data do not reflect a discrimination between positive 
brachytherapy and negative brachytherapy subjects. 
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Table B-3. Summary of radiotherapy techniques 
Study 
(year) 

Study design 
(USPSTF rating) 

RT modalities 
(n) 

Treatment setting Tumor setting Total RT dose Fractionation schedule 

Gupta  
(2012)21 

RCT 
(fair) 

3DRT (28) 
IMRT (32) 

CCRT Hypopharynx 
Larynx 
Oropharynx 

3DRT 
70 Gy 
IMRT 
66 Gy GTV + margins 
60 Gy HREV 
54 Gy LREV 

3DRT 
35 fx 
2 Gy/fx 
5 daily fx/week 
IMRT 
30 fx 
2.2 Gy/fx GTV 
2.0 Gy/fx HREV 
1.8 Gy/fx LREV 
5 daily fx/week 

Al-
Mamgani  
(2013)17 
 
 
 

Comparative 
Retrospective 
(poor) 

3DRT (65)  
IMRT (139) 

CCRT Oropharynx 70 Gy primary 
70 Gy involved neck levels 
46 Gy bilateral neck 

3DRT 
Not reported 
IMRT 
46 Gy primary + bilateral neck 
 
23 fx 
2 Gy/fx 
6 fx/week 
 
24 Gy boost primary + involved 
neck 
 
12 fx 
2 Gy/fx 
6 fx/week 

Lambrecht  
(2013)22 
  
 

Comparative 
Retrospective 
(poor) 

3DRT (135) 
IMRT (110) 

CCRT Hypopharynx  
Larynx  
Nasopharynx 
Oral cavity  
Oropharynx 

70 or 72 Gy 
 
>26 Gy parotid-sparing  
 
>50 Gy spinal cord 
 
Median doses 
65 Gy (IQR 50-69 Gy) 
ipsilateral parotid 
 
40 Gy (IQR 21-51 Gy) 

70 Gy conventional 
 
72 Gy hybrid 
40 Gy 
- 20 fx 
- 2 Gy/fx/day 
 +  
32 Gy 
- 20 fx bid 
- 1.6 Gy/fx 
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contralateral parotid 
 

Al-
Mamgani  
(2012)15 

Comparative 
Retrospective 
(poor) 

3DRT (62)  
IMRT (114) 

RT ± CCT 
  

Hypopharynx 70 Gy 
 
46 Gy bilateral ENI to levels II, 
III, and IV if N0 
 
IMRT planning aim 
>26 Gy parotid-sparing  
 
 
>39 Gy submandibular glands  
 
> 50 Gy constrictor muscles 
 
> 50 Gy spinal cord 

35 fx 
2 Gy/fx 
6 fx/week 

Chen  
(2012)18 
 

Comparative 
Retrospective 
(poor) 

3DRT (71)  
IMRT (84) 

RT ± CCT 
  

Hypopharynx 
Larynx 
Nasopharynx 
Oropharynx 
Unknown primary 

66 Gy primary median 
(range 60-74 Gy) 
 
60 Gy postoperative median 
(range 54-66 Gy) 
 
70 Gy definitive median 
(range 66-74 Gy) 
 
IMRT planning aim 
>54 Gy 
brainstem/optic nerves 
 
>45 Gy 
spinal cord/optic chiasm 
 
>60 Gy temporal lobes 
 
>30 Gy 
50% of contralateral parotid 

Not reported 

Al-
Mamgani  
(2012)16 

Comparative 
Retrospective 
(poor) 

3DRT (25)  
IMRT (57) 

CCRT ± surgery Paranasal sinus 66 Gy median 
(range 56-74 Gy) 
 
3DRT 
60-70 Gy 

2 Gy/fx/day 
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IMRT 
60-74 Gy 

Dirix  
(2010)19 

Comparative 
Prospective IMRT 
Retrospective 
3DRT 
(poor) 

3DRT (41) 
IMRT (40) 

Postoperative RT Nasal cavity 
Paranasal sinus 

3DRT 
60 Gy (65.9%) or 
66 Gy (34.1%) 
IMRT 
60 Gy (52.5%) or 
66 Gy (47.5%) 

60 Gy 
30 daily fx 
2 Gy/fx 
5 fx/week 
66 Gy if + margins 
30 daily fx 
2 Gy/fx 
5 fx/week 
+ 2 Gy/fx/tid X 1 
IMRT 
Underdosage tolerated for 
optic structures 

Guan  
(2013)20 

Comparative 
Retrospective 
(poor) 

3DRT (16) 
IMRT (43) 

RT ± CCT ± 
surgery 

Nasal cavity 
Paranasal sinus 

66-70 Gy GTV 
60-63 Gy CTV 
 
66 Gy median for N+ patients  
(range 65-70 Gy) 
 
60 Gy ENI median dose  
(range 60-66 Gy) 

46 patientsa 

2 Gy/fx 
5 fx/week 
12 patients 
2.2 Gy/fx 
5 fx/week 
1 patient 
1.8 Gy/fx 
5 daily fx/week 

Ozyigit  
(2011)23 

Comparative 
Retrospective 
(poor) 

3DRT (27)  
SBRT (24) 

rRT ± CCT  Nasopharynx 3DRT 
67.4 Gy primary median  
(range 59.4-70 Gy) 
 
57 Gy rRT median 
(range 30-61 Gy) 
 
3DRT + brachytherapy 
67.4 Gy primary median  
(range 59.4-70 Gy) 
 
57 Gy rRT median  
(range 30-61 Gy)  
 
16 Gy brachytherapy 
 
SBRT 
70 Gy primary median 

3DRT 
2 Gy/fx/day 
 
3DRT + brachytherapy 
2 Gy/fx/day 
 
4 Gy daily Brachytherapy fx × 4 
days 
 
SBRT 
30 Gy over 5 consecutive days 
 
Remaining dose fractionation 
not reported 
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(range 48-70 Gy) 
 
39 Gy rRT median 
(range 36-50 Gy) 

CCT = concurrent chemotherapy; CCRT = concurrent chemoradiotherapy; CTV = clinical target volume; ENI = elective neck irradiation; GTV = gross tumor volume; HREV = 
high-risk elective volume; IMRT = intensity-modulated radiotherapy; IQR = interquartile range; LREV = low-risk elective volume; RCT = randomized clinical trial; rRT = 
reirradiation; RT = radiotherapy; SBRT = stereotactic body radiotherapy; 3DRT = three-dimensional conformal radiotherapy; USPSTF = United States Preventive Services Task 
Force. 
a Differentiation between patients according to treatment arm is not reported. 
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Table B-4. Key acute (< 90 days posttreatment) toxicities 
Study 
(year) 
  

Study design 
(USPSTF 

rating) 

RT 
modalities 

(n) 

Treatment 
setting 

Tumor 
setting 

Dermatitis Dysphagia Mucositis Nausea Pain Salivary 
glands 

Weight loss 

Gupta  
(2012)21 

RCT 
(fair) 

3DRT (28) 
IMRT (32) 

CCRT Hypopharynx 
Larynx 
Oropharynx 

Grade 2 
3DRT:78.5% 
IMRT: 88% 
Grade 3 
3DRT: 18% 
IMRT: 6% 
p=0.35 

Grade 2 
3DRT:71.5% 
IMRT: 50% 
Grade 3 
3DRT: 0% 
IMRT: 9.5% 
p=0.21 

Grade 2 
3DRT: 
78.5% 
IMRT: 71% 
Grade 3 
3DRT:14.5% 
IMRT: 6% 
p=0.20 

Not 
reported 

Not 
reported 

Grade 2 
3DRT: 
89% 
IMRT: 
59% 
p=0.03 

No loss 
3DRT: 7% 
IMRT: 9.5% 
< 10% Loss 
3DRT: 57% 
IMRT: 75% 
≥ 10% Loss 
3DRT: 36% 
IMRT:15.5% 
p=0.2 

Al-
Mamgani  
(2013)17 
 
 
 

Comparative 
Retrospective 
(poor) 

3DRT (65)  
IMRT (139) 

CCRT Oropharynx Grade ≥ 2 
3DRT: 52% 
IMRT: 50% 
p=0.8 
Grade 3 
3DRT: 51% 
IMRT: 45% 
p=0.5 

Grade ≥ 2 
3DRT: 100% 
IMRT: 90% 
p=0.008 
Grade 3 
3DRT: 72% 
IMRT: 49% 
p=0.04 

Grade ≥ 2 
3DRT: 88% 
IMRT: 80% 
p=0.4 
Grade 3 
3DRT: 82% 
IMRT: 68% 
p=0.07 

Not 
reported 

Grade ≥ 2 
3DRT: 
60% 
IMRT: 
45% 
p=0.04 
Grade 3 
3DRT: 
52% 
IMRT: 
32% 
p=0.007 

Not 
reported 

Not reported 

Lambrecht  
(2013)22 
  
 

Comparative 
Retrospective 
(poor) 

3DRT (135) 
IMRT (110) 

CCRT Hypopharynx 
Larynx 
Nasopharynx  
Oral cavity 
Oropharynx 

Not reported  Grade ≥ 3 
3DRT: 78% 
IMRT: 73% 
p=ns 

Grade ≥ 3 
3DRT: 44% 
IMRT: 32% 
p=0.03 

Not 
reported 

Not 
reported 

Not 
reported 

Not reported 

Al-
Mamgani  
(2012)15 

Comparative 
Retrospective 
(poor) 

3DRT (62)  
IMRT (114) 

RT ± CCT 
  

Hypopharynx Grade 2 
3DRT: 37% 
IMRT: 43% 
p= 0.4 
Grade 3 
3DRT: 63% 
IMRT: 42% 
p=0.008 

Grade 2 
3DRT: 42% 
IMRT: 52% 
p=0.1 
Grade 3 
3DRT: 47% 
IMRT: 36% 
p=0.06 

Grade 2 
3DRT: 40% 
IMRT: 46% 
p=0.4 
Grade 3 
3DRT: 56% 
IMRT: 39% 
p=002 

Not 
reported 

Grade 2 
3DRT: 
32% 
IMRT: 
35% 
p=0.7 
Grade 3 
3DRT: 
50% 
IMRT: 
32% 
p=0.01 

Not 
reported 

Not reported 

Chen Comparative 3DRT (71)  RT ± CCT Hypopharynx Not reported Not reported Not reported Not Not Not Not reported 
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CCT = concurrent chemotherapy; CCRT = concurrent chemoradiotherapy; IMRT = intensity-modulated radiotherapy; RCT = randomized clinical trial; rRT = reirradiation; RT = 
radiotherapy; SBRT = stereotactic body radiotherapy; 3DRT = three-dimensional conformal radiotherapy; USPSTF = United States Preventive Services Task Force. 

(2012)18 
 

Retrospective 
(poor) 

IMRT (84)   Larynx 
Nasopharynx 
Oropharynx 
Unknown 
primary 

reported reported reported 

Al-
Mamgani  
(2012)16 

Comparative 
Retrospective 
(poor) 

3DRT (25)  
IMRT (57) 

CCRT ± 
surgery 

Paranasal 
sinus 

Not reported Not reported Not reported Not 
reported 

Not 
reported 

Not 
reported 

Not reported 

Dirix  
(2010)19 

Comparative 
Prospective 
IMRT 
Retrospective 
3DRT 
(poor) 

3DRT (41) 
IMRT (40) 

Postoperati
ve RT 

Nasal cavity 
Paranasal 
sinus 

3DRT 
Any grade: 
97.6% 
IMRT 
Grade 
2:7.5% 
p=0.003 

3DRT 
Any grade: 
34.1% 
IMRT 
Grade 2: 
2.5% 
p=0.25 

3DRT 
Any grade: 
97.6% 
IMRT 
Grade 2: 
12.5% 
p<0.001 

 3DRT 
Any 
grade: 
82.9% 
IMRT 
Grade 2: 
10.0% 
p=0.02 

3DRT 
Any 
grade: 
90.2% 
IMRT 
Grade 2: 
0.0% 
p<0.001 

 

Guan  
(2013)20 

Comparative 
Retrospective 
(poor) 

3DRT (16) 
 IMRT (43) 

RT ± CCT 
± surgery 

Nasal cavity 
Paranasal 
sinus 

Not reported Not reported Not reported Not 
reported 

Not 
reported 

Not 
reported 

Not reported 

Ozyigit  
(2011)23 

Comparative 
Retrospective 
(poor) 

3DRT (27)  
SBRT (24) 

rRT ± CCT  Nasopharynx Not reported Not reported Not reported Not 
reported 

Not 
reported 

Not 
reported 

Not reported 
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Table B-5. Key late toxicities 
Study (year) 

  
Study 
design 

(USPSTF 
rating) 

RT 
modalities 

(n) 

Treatment 
setting 

Tumor 
setting 

Dysphagia Mucosal Pain Skin Subcutaneous  Xerostomia 

Gupta (2012)21 RCT 
(fair) 

3DRT (28) 
IMRT (32) 

CCRT Hypopharynx 
Larynx 
Oropharynx 

Not reported Not reported Not reported Not reported Grade ≥ 2 at 6 
months 
3DRT: 64% 
IMRT: 17% 
p<0.001 
Grade ≥ 2 at 
12 months 
3DRT: 67% 
IMRT: 11% 
P<0.001 
Grade ≥ 2 at 
18 months 
3DRT: 53% 
IMRT: 13% 
p=0.004 
Grade ≥ 2 at 
24 months 
3DRT: 59% 
IMRT: 14% 
p=0.005 
Grade ≥ 2 at 
30 months 
3DRT: 50% 
IMRT: 0% 
p=0.001 
Grade ≥ 2 at 
36 months 
3DRT: 45% 
IMRT: 15% 
p=0.079 

Grade ≥ 2 at 
6 months 
3DRT: 77% 
IMRT: 33% 
p=0.001 
Grade ≥ 2 at 
12 months 
3DRT: 75% 
IMRT: 31% 
p=0.001 
Grade ≥ 2 at 
18 months 
3DRT: 69% 
IMRT: 19% 
p=0.001 
Grade ≥ 2 at 
24 months 
3DRT: 59% 
IMRT: 22% 
p=0.014 
Grade ≥ 2 at 
30 months 
3DRT: 65% 
IMRT: 6% 
p=0.003 
Grade ≥ 2 at 
36 months 
3DRT: 60% 
IMRT: 0% 
p=0.003 

Al-Mamgani  
(2013)17 
 
 
 

Comparative 
Retrospective 
(poor) 

3DRT (65)  
IMRT (139) 

CCRT Oropharynx Grade ≥ 2 
3DRT: 30% 
IMRT: 20% 
p=0.04 
Grade 3 
3DRT: 20% 
IMRT: 10% 
p=0.03 

Grade ≥ 2 
3DRT: 20% 
IMRT: 10% 
p=0.04 
Grade 3 
3DRT: 11% 
IMRT: 2% 
p=0.04 

Grade ≥ 2 
3DRT: 11% 
IMRT: 11% 
p=0.6 
Grade 3 
3DRT: 3% 
IMRT: 5% 
p=0.9 

Grade ≥ 2 
3DRT:8% 
IMRT: 6% 
p=0.6 
Grade 3 
3DRT:5% 
IMRT: 2% 
p=0.3 

Grade ≥ 2 
3DRT: 2% 
IMRT: 7% 
p=0.1 
Grade 3 
3DRT: 2% 
IMRT: 1% 
p=0.7 

Grade ≥ 2 
3DRT: 49% 
IMRT: 26% 
p=0.001 
Grade 3 
3DRT: 23% 
IMRT: 7% 
p=0.002 

Lambrecht 
(2013)22 
  

Comparative 
Retrospective 
(poor) 

3DRT (135) 
IMRT (110) 

CCRT Hypopharynx 
Larynx 
Nasopharynx  

Grade ≥ 2 at 
6 months 
3DRT: 34% 

Not reported Not reported Not reported Not reported Grade ≥ 2 
3DRT: 68% 
IMRT: 23% 
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 Oral cavity 
Oropharynx 

IMRT: 38% 
p=0.3 
Grade ≥ 2 at 
12 months 
3DRT: 28% 
IMRT: 21% 
p=ns 
Grade ≥ 2 at 
18 months 
3DRT: 22% 
IMRT: 13% 
p=ns 
Grade ≥ 2 at 
24 months 
3DRT: 21% 
IMRT: 11% 
p=0.08 

p<0.001 

Al-Mamgani  
(2012)15 

Comparative 
Retrospective 
(poor) 

3DRT (62)  
IMRT (114) 

RT ± CCT 
  

Hypopharynx Grade 2 
3DRT: 23% 
IMRT: 14% 
p=0.1 
Grade 3 
3DRT: 10% 
IMRT: 1% 
p=0.02 

Grade 2 
3DRT: 13% 
IMRT: 10% 
p=0.5 
Grade 3 
3DRT: 8% 
IMRT: 1% 
p=0.02 

Grade 2 
3DRT: 10% 
IMRT: 4% 
p=0.09 
Grade 3 
3DRT: 3% 
IMRT: 0% 
p=0.1 

Grade 2 
3DRT: 10% 
IMRT: 10% 
p=0.9 
Grade 3 
3DRT: 6% 
IMRT: 1% 
p=0.06 

Grade 2 
3DRT: 21% 
IMRT: 10% 
p=0.03 
Grade 3 
3DRT: 8% 
IMRT: 2% 
p=0.09 

Grade 2 
3DRT: 24% 
IMRT: 11% 
p=0.009 
Grade 3 
3DRT: 8% 
IMRT: 2% 
p=0.02 

Chen (2012)18 
 

Comparative 
Retrospective 
(poor) 

3DRT (71)  
IMRT (84) 

RT ± CCT 
  

Hypopharynx 
Larynx 
Nasopharynx 
Oropharynx 
Unknown 
primary 

Not reported Not reported Not reported Not reported Not reported Not reported 

Al-Mamgani  
(2012)16 

Comparative 
Retrospective 
(poor) 

3DRT (25)  
IMRT (57) 

CCRT ± 
surgery 

Paranasal 
sinus 

Grade ≥ 2 
3DRT: 12% 
IMRT: 5.3% 

Not reported Not reported Not reported Not reported Grade ≥ 2 
3DRT: 16% 
IMRT: 7% 

Dirix (2010)19 Comparative 
Prospective 
IMRT 
Retrospective 
3DRT 
(poor) 

3DRT (41) 
IMRT (40) 

Postoperative 
RT 

Nasal cavity 
Paranasal 
sinus 

 3DRT 
Any grade: 
73.7% 
IMRT 
Grade 0: 
69.2% 
Grade 1: 
25.6% 
Grade 2: 
5.1% 
p<0.001 

HEADACHE 
3DRT 
Not scored 
IMRT 
Grade 0: 
64.1% 
Grade 1: 
28.2% 
Grade 2: 
7.7% 

3DRT 
Any grade: 
73.7% 
IMRT 
Grade 0: 
92.3% 
Grade 1: 
5.1% 
Grade 2: 
2.6% 
p=0.05 

 3DRT 
Any grade: 
34.2% 
IMRT 
Grade 0: 
87.2% 
Grade 1: 
12.8% 
Grade : 0% 
p=0.03 

Guan (2013)20 Comparative 3DRT (16) RT ± CCT ± Nasal cavity Not reported Not reported Not reported Not reported Not reported Not reported 
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CCT = concurrent chemotherapy; CCRT = concurrent chemoradiotherapy; IMRT = intensity-modulated radiotherapy; RCT = randomized clinical trial; rRT = reirradiation; RT = 
radiotherapy; SBRT = stereotactic body radiotherapy; 3DRT = three-dimensional conformal radiotherapy; USPSTF = United States Preventive Services Task Force. 

  

Retrospective 
(poor) 

IMRT (43) surgery Paranasal 
sinus 

Ozyigit 
(2011)23 

Comparative 
Retrospective 
(poor) 

3DRT (27)  
SBRT (24) 

rRT ± CCT  Nasopharynx Not reported Not reported Not reported Not reported Not reported Not reported 
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  Table B-6. Key oncologic outcomes 
Study 
(year) 

 

Study 
design 

(USPSTF 
rating) 

RT 
modalities 

(n) 

Treatment 
setting 

Tumor  
setting 

Overall 
survival 

Disease-
free 

survival 

Local  
control 

Loco-
regional 
control 

Distant 
control 

Gupta 
(2012)21 

RCT 
(fair) 

3DRT (28) 
IMRT (32) 

CCRT Hypopharynx 
Larynx 
Oropharynx 

3-year 
Kaplan-Meier 
estimate 
 
3DRT: 88.2% 
(95% CI 75.4 
to 100%) 
 
IMRT: 80.5% 
(95% CI 66.1 
to 94.9%) 
p=0.45 

Not reported Not reported 3-year 
Kaplan-Meier 
estimate 
 
3DRT: 70.6% 
(95% CI 53 to 
88.2%) 
 
IMRT: 68% 
(95% CI 51.2 
to 84.8%) 
p=0.81 

Not reported 

Al-Mamgani  
(2013)17 
 
 
 

Comparative 
Retrospective 
(poor) 

3DRT (65)  
IMRT (139) 

CCRT Oropharynx 5-year 
Kaplan-Meier 
estimate 
 
3DRT: 43% 
IMRT: 47% 
p=0.40 

5-year 
Kaplan-Meier 
estimate 
 
3DRT: 58% 
IMRT: 60% 
p=0.73 

5-year 
Kaplan-Meier 
estimate 
 
3DRT: 74% 
IMRT: 82% 
p=0.19 

Not reported Not reported 

Lambrecht  
(2013)22 
  
 

Comparative 
Retrospective 
(poor) 

3DRT (135) 
IMRT (110) 

CCRT Hypopharynx 
Larynx 
Nasopharynx  
Oral cavity 
Oropharynx 

3-year 
Kaplan-Meier 
estimate 
 
 
3DRT: 61% 
IMRT: 64% 
p=0.5 

Not reported Not reported 3-year 
Kaplan-Meier 
estimate 
 
 
3DRT: 71% 
IMRT: 70% 
p=0.7 

Not reported 

Al-Mamgani  
(2012)15 

Comparative 
Retrospective 
(poor) 

3DRT (62)  
IMRT (114) 

RT ± CCT  Hypopharynx Not reported Not reported Not reported Not reported Not reported 

Chen 
(2012)18 
 

Comparative 
Retrospective 
(poor) 

3DRT (71)  
IMRT (84) 

RT ± CCT 
  

Hypopharynx 
Larynx 
Nasopharynx 
Oropharynx 
Unknown 
primary 

Not reported Not reported Not reported Not reported Not reported 
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CCT = concurrent chemotherapy; CCRT = concurrent chemoradiotherapy; IMRT = intensity-modulated radiotherapy; RCT = randomized clinical trial; rRT = reirradiation; RT = 
radiotherapy; SBRT = stereotactic body radiotherapy; 3DRT = three-dimensional conformal radiotherapy; USPSTF = United States Preventive Services Task Force. 

 

Al-Mamgani  
(2012)16 

Comparative 
Retrospective 
(poor) 

3DRT (25)  
IMRT (57) 

CCRT ± 
surgery 

Paranasal 
sinus 

Not reported Not reported IMRT vs. 
3DRT 
local failure 
p=0.2 
Median time 
to recurrence 
= 12 months 
(range 5-112) 

Not reported Not reported 

Dirix (2010)19 Comparative 
Prospective 
IMRT 
Retrospective 
3DRT 
(poor) 

3DRT (41) 
IMRT (40) 

Postoperative 
RT 

Nasal cavity 
Paranasal 
sinus 

2-year 
Kaplan-Meier 
estimate 
  
3DRT: 73% 
IMRT: 89% 
p=0.07 

2-year 
Kaplan-Meier 
estimate 
  
3DRT: 60% 
IMRT: 72% 
p=0.02 

2-year 
Kaplan-Meier 
estimate 
  
3DRT: 67% 
IMRT: 76% 
p=0.06 

Not reported 2-year 
Kaplan-Meier 
estimate 
  
3DRT: 89% 
IMRT: 89% 
p=0.68 

Guan 
(2013)20 

Comparative 
Retrospective 
(poor) 

3DRT (16) 
IMRT (43) 

RT ± CCT ± 
surgery 

Nasal cavity 
Paranasal 
sinus 

Not reported Not reported Not reported Regional 
relapse 
 
3DRT: 15.4% 
IMRT: 16.1% 
 
Neck 
recurrence in 
N0 necks 
 
3DRT: 7.7% 
IMRT: 16.1% 
p=0.109 

Not reported  

Ozyigit 
(2011)23 

Comparative 
Retrospective 
(poor) 

3DRT (27)  
SBRT (24) 

rRT ± CCT  Nasopharynx Not reported  
 
22% of 
patients in 
the 3DRT 
arm received 
concurrent 
brachytherap
y 

Not reported  
 
22% of 
patients in 
the 3DRT 
arm received 
concurrent 
brachytherap
y 

Not reported  
 
22% of 
patients in 
the 3DRT 
arm received 
concurrent 
brachytherap
y 

Not reported  
 
22% of 
patients in 
the 3DRT 
arm received 
concurrent 
brachytherap
y 

Not reported  
 
22% of 
patients in 
the 3DRT 
arm received 
concurrent 
brachytherap
y 
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Appendix C  
Summary of Reasons for Study Exclusion at the Level of Full-Text Review 
 

Citation Reason for exclusion 
A. Al-Mamgani, P. Van Rooij, L. Tans, D. N. Teguh and P. C. Levendag. 
Toxicity and outcome of intensity-modulated radiotherapy versus 3-
dimensional conformal radiotherapy for oropharyngeal cancer: a matched-
pair analysis. Technol Cancer Res Treat. 2013. 12:123-30. 

Invalid treatment modalities 

A. Al-Mamgani, P. Van Rooij, R. Mehilal, L. Tans and P. C. Levendag. 
Combined-modality treatment improved outcome in sinonasal 
undifferentiated carcinoma: Single-institutional experience of 21 patients and 
review of the literature. Eur Arch Oto-Rhino-Laryngol. 2013. 270:293-299. 

Invalid treatment modalities 

A. C. Houweling, M. E. P. Philippens, T. Dijkema, et al. A comparison of 
dose-response models for the parotid gland in a large group of head-and-
neck cancer patients. Int J Radiat Oncol Biol Phys. 2010. 76:1259-1265. 

Invalid treatment modalities 

A. C. Tiong, S. Huang, B. O'Sullivan, W. Xu, J. Kim, L. A. Dawson, J. Cho, 
R. Gilbert, S. Breen and J. N. Waldron. Outcomes For T2N0M0 glottic 
squamous cell carcinoma treated with IMRT compared with conventional 
parallel opposed fields. Int J Radiat Oncol Biol Phys. 2011. 81:S106-S107 

Abstract only 

A. D. Jensen, J. Krauss, W. Weichert, Z. P. Bergmann, K. Freier, J. Debus 
and M. W. Munter. Disease control and functional outcome in three modern 
combined organ preserving regimens for locally advanced squamous cell 
carcinoma of the head and neck (SCCHN). Radiat Oncol. 2011. 6. 

Nonrelevant study design 

A. Eisbruch, H. M. Kim, F. Y. Feng, T. H. Lyden, M. J. Haxer, M. Feng, F. P. 
Worden, C. R. Bradford, M. E. Prince, J. S. Moyer, G. T. Wolf, D. B. 
Chepeha and R. K. Ten Haken. Chemo-IMRT of oropharyngeal cancer 
aiming to reduce dysphagia: Swallowing organs later complication 
probabilities and dosimetric correlates. Dysphagia. 2012. 27:439. 

Abstract only 

A. Eisbruch, H. M. Kim, J. E. Terrell, L. H. Marsh, L. A. Dawson and J. A. 
Ship. Xerostomia and its predictors following parotid-sparing irradiation of 
head-and-neck cancer. Int J Radiat Oncol Biol Phys. 2001. 50:695-704. 

Outdated study 

A. Eisbruch, J. A. Ship, L. A. Dawson, H. M. Kim, C. R. Bradford, J. E. 
Terrell, D. B. Chepeha, T. N. Teknos, N. D. Hogikyan, Y. Anzai, L. H. Marsh, 
R. K. Ten Haken and G. T. Wolf. Salivary gland sparing and improved target 
irradiation by conformal and intensity modulated irradiation of head and neck 
cancer. World J Surg. 2003. 27:832-7. 

Outdated study 

A. Eisbruch, L. A. Dawson, H. M. Kim, C. R. Bradford, J. E. Terrell, D. B. 
Chepeha, T. N. Teknos, Y. Anzai, L. H. Marsh, M. K. Martel, R. K. Ten 
Haken, G. T. Wolf and J. A. Ship. Conformal and intensity modulated 
irradiation of head and neck cancer: the potential for improved target 
irradiation, salivary gland function, and quality of life. Acta Otorhinolaryngol 
Belg. 1999. 53:271-5. 

Outdated study 

A. Eisbruch, L. H. Marsh, L. A. Dawson, C. R. Bradford, T. N. Teknos, D. B. 
Chepeha, F. P. Worden, S. Urba, A. Lin, M. J. Schipper and G. T. Wolf. 
Recurrences near base of skull after IMRT for head-and-neck cancer: 
implications for target delineation in high neck and for parotid gland sparing. 
Int J Radiat Oncol Biol Phys. 2004. 59:28-42. 

Outdated study 

A. Eisbruch, P. C. Levendag, F. Y. Feng, et al. Can IMRT or brachytherapy 
reduce dysphagia associated with chemoradiotherapy of head and neck 
cancer? The Michigan and Rotterdam experiences. Int J Radiat Oncol Biol 
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